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REPORT 

Ontario  Water  Resources  Commission 

VTiinii-inatitv  , — — -Date  of  Inspectiaa__ 

Mumcipauu         ^^  jgg^g^  Cntario.  June  19,  20,  196d. 

Re:_ 


OidLL  C^AIM  UAJ.T3S 


Field  Inspection  by ..      H     uMa,.4w RePort  b>' 


K.  W.  Husaain  R.  W.  Hussain 

An  Intensive  investigation  was  conducted  into  the  sources  and  character- 
istics of  liquid  wastes  from  ths  Saroia  refinery  of  Shall  Canada  United,  loeatad 
in  the  Township  of  Moor*,   on  June  19th  and  20th,  19&3.  Tha  purpose  of  this 
investigation  wast 

a)  ?o  obtain  comprehensive  data  for  an  overall  appraisal  of  the  status 
of  pollution  control  in  the  oil  refining  industry  in  the  Province  of 
Ontario,  and 

b)  To  evaluate  the  effectiveness  of  waste  segregation,  control,  treatment 
md  disposal  at  this  particular  refinery. 

txxmm 

It  was  found  during  this  survsy  that  tha  Shell  Canada  limited  (Samia) 
rafiaory  discharged  wastes  to  Talford  Creek  which  exceeded  CWSC  objectives  for 
a  discharge  to  a  watercourse.  The  wastes  to  Talford  Creek  were  aade  up  of  two 
eiTluent  flows: 

a)  A  clean  water  flow  (26  million  gallons  per  day)  which  exhibited  phenolic 
concentrations  in  the  range  of  40  to  60  parts  per  billion  and,  there* 
fore,  exceeded  the  OWHC  objective  of  20  parts  per  billion,  and 

b)  A  ccablnad  flow  of  two  circular  gravity  separator  effluents,  18.2 
million  gallons  per  day,  which  showed  phenolic  concentrations  in  the 
range  of  70  parts  par  billion  to  120  parts  par  billion. 
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It  was  alao  noted  that  the  phenolic  concentraticans  in  the  ccobinad  flew 
were  si^uiiicantiy  lower  than  concentrations  found  during  previous  JHHC  surveys. 
This  io  indicative  of  better  waste  segregation,  centre!  and  treatment  aeasures 
that  have  been  iaEsieaented  at  thia  refinery.     Cn  the  other  hand,  it  was  found 
that  •:iiaael*ed  sollda  and  chloride  concentrations  increased  over  past  results. 
Thia  waa  later  datemined  to  have  been  caused  by  a  brine  solution  overflew  frca 
Sijae  butane  storage  caverns  to  the  stora  drainage  systaw.     The  industry  is 
thinking  in  teras  of  rectifying  this  proalaa  by  installing  brine  handling 
facilitiee  in  the  ne*r  I'uture. 

The  waste  phenoiies  and  sulphldee  (as  Hs£),  daily  loadings  to  t'.ie 
D-.iep  i.'yll  Injection  Systew,  were  calculated  to  be  2U-  pounds  mad  IteO  pounds 
respectively'*     Thia  r^rrtsects  the  disposal  into  the  underground  ferantiens 
of  nj jimnrt—falj  '    '^  wn<i  ,;^S  of  the  water-borne  nhenoiics  and  sulphides  generated 
in  this  rsfinery. 

The  oil  reac-vsl  efficiency  of  the  Oily  tfater  Separator  was  calculated 
tc-  he  in  the  r^n*e  c,:v   ?53  wad  994  during  the  c«,ur«w»  of  thio  sarvegr.     Siailar 
afficisneiea  an?  anticipated  for  the  Potentially  Oily  Water  Separator  <-n  *.ccfitmt 
of   .he  very  li-w  oil  content  found  in  th*  affluent  free  thia  separator.    However, 
there  are  ladieaticwa  that  .luring  periods  of  heavy  rainfall,  aa  occurred  cn 
June  l':>  1956,  lean  wfflaieat  cil  r«taovai  ia  affected  xr.  these  separators. 
Thia  would  uppmoT  to  be  cne  cause  of  the  deterioration  of  the  aesthetic  qualities 
o."  the  b*.nx3  and  waters  of  Talford  Creek  by  oil  pollution. 

This  report  reecawwada  that  pheaollo  and  ether  iOlahlee  levels  in 
the  effluents  frcn  thia  refinery  to  Talford  Creek  b»  reduced,    rhenolioa  e^n 
be  reduced  firat  by  Identification  ^ivi  in— pliant  control  of  eewtrlbwtory  sources, 
j-  Hewed  hy  ;na  or  a  cftabinatioo  of  the  following 

( l)     disposal  to  the  Deep  Well  Injection  Hyatera 

*ii)  striding  «nd  biological  tr^traent,  isui  (iii)     chendcnl  treatment. 
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Date- 


line 1%  2U,   x.'otJ. 


Sther  solubles  csn  be  rsauced  by  one  or  acre  o£  the  foIlodJOg; 
(I)         hotter  in-plant  house* ee&ing  practices 
(ii)      mora  Intense  surveillance  at  pctential  sources 
(ill)     extra  oil-water  sepaxaticn  capacity,  or  chendcel  treatment. 

In  addition  it  aay  be  necssaary,  at  sene  tijee  in  the  future,  to  install  an 

sxtandsd  cut  fail  to  conduct  these  wastes  into  the  St.  Clair  Si-srer  if  the  aesthetic 

prcbiaas  associated  with  Talford  Creek  are  to  be  eiiarinatsd. 

Shell  Canada  United* 
Kr.  T«  J^clver 
ifr.  T.  Parry 

;'r.  8.  Sutherland  - 

Ctafcario  atetar  ^sources  Cosacaissien : 


Technical  Superintendent 
lilgineer 

3rtgiaeer 


fcr.  S.  y,  Hussein 


Sigineer 
Technologist 

Technologist 
Technoio  »jist 
Student 
Student 


Hr.   S,   A.   Abbott 

Mr.  li,  ?.  Filey 

i-.'2*.  ?.   S.  Uoed  - 

Kr.  2.  VcsiSoest  - 

J&».  15.  Harris  — 

ftsednefcLcn  and  pirating  Data 

The  r«rinery  processed  45,000  barrels  of  tfsstern  Canadian  crude  oil 
irvUy  to  preface  a  broad  3*sn§e  oX  refined  petroleum  products  including  gasoline, 
d&tasi  fuel,  furnace  oil,  stove  oil,  bunker  fuel  oil,  iiqulTiad  petroleum  gates, 
arcstatlc  solvents  such  as  benzene  and  toluene  -and  by-product  elesaentai  sulphur. 


0  ;:  0       .  '^>all  Samd»  Ua&ted  n  .   -June  19,  70,  1968, 
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The  units  involved  in  %■**  mtmf actare  of  these  products  are  aa  bellow! 
Crud*  rifftnutlon  Units  (two) 
Crude  Gil  Desaltera  (tw) 
Fluid  Catalytic  Cracking  Unit  (FCCU) 
Hydroeracker  (Ijcmi  licit) 
fta  breaker 

Platfower  (aoter  fuel  platf onaar) 
3TX  Platf omer  and  Uctex  ^attraction  Unit 
BydredealkylattflD  Unit  (Hydeal) 
PdLjawriss&lcn  Unit 
Mydrodseulphuriaaticn  Unit  (itlifiner) 
Sulphur  Recovery  utalt 
IdUguifiad  Petroleum  Gaa  liecovery  Unit 

H  ol  these  unite  w»  in  operation  (taring  this  survey.     Staaber  one 
crude  unit  mt  processing  high  sulphur  crude  oil,  **«*»«  naafoter  two  cretda  unit 
Mas  processing  crude  oil  with  a  low  sulphur  content. 

The  plant  <sesploya  a  total  workforce  of  3^0,  of  xhich  200  are  production 

esploytses  *nd  150  are  ^cadjaistrstive  «a«i:  clerical  personnel. 

'11  procass  water  is  obtained  fro*  tha  St.  Clair  Hirer  end  the  total 
usage  varies  seasonally  between  44  and  5#  Million  gallons  par  day  with  wwd«Ma 
usage  occurring  during  the  ouaeeer  ascnths  whan  production  and  cooling  require- 
sasnta  are  greatest.    There  ia  little  consumptive  uaa  of  water  in  the  refinery 
so  that  the  peak  waste  flows  shewn  in  Table  I  are  indicative  of  the  distribution 
of  'rf?.tsr  throughout  the  rgfinery. 
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Avaraga  **3t*  flow  data  gi*e*  the  following  approadiaata  average- 

aistrihutisn- 

Clean  toter  -      2&,OGQ,<:30  spd 

Potentially  Oily  &*ter      -      16,000*000    " 

Oily  Water  -         2,300,000    H 

Sanitary  -  15,000    * 

TOTAL  44,210,000  gpd 

H«nttf  acturiag,  Prpceaaes 

Dia*;nsa  I  en  paga  6,   outline*  schanatically  tha  rai'ining  processes  with 
respect  to  the  separation  end  distribution  at*  the  coapenent  fractions  of  the 
crude  petroieuou     The  priaary  separation  achieved  in  the  crude  distillation 
tinits  is  followed  by  the  up-grading  c£  lighter  caapenonts  into  ^sciine-type 
fractions  by  ;x^-»eriaation  s»d  catalytic  reversing  processes  and  the  catalytic 
Hk3  tberaai  cracking  of  heavier  ecfwtmitn  into  gases,  gasolines  mi  fuel  cil 
f  oortlftciflri i     Secondary  refining  processes  include  the  catalytic  hydrodeeulphur- 
iz.iticn  of  ftmtso*  oils,  deiaal  fuel  and  catalytic  rafoxadAg  feedstccirs,  tha 
reoovery  n*  ei^arwsntai  sulphur  frca  the  resultant  by-product  hydrogen  sulphide, 
the  solvent  extraction  of  catalytleaiiy  rstfrja'aad  faadatoeka  (piatforoates)  to 
obtain  benaena,  toluene  ami  xylene  p-^trochenicala  *nd  the  hydrrxiealkyiatlcn  of 
toluene  to  increase  the  yield  of  hensene. 
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DIAGRAM  t*  I 
PRODUCTION     FLOW    SHEET 
SHELL    CANADA    LIMITED 
CORUNNA 
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Scure<»  and  CcjJ.acii£i|  "f,  Mylfl  ^frf* 

Tb«  liquid  wastes  encountered  la  the  Shell  Canada  United  (Ssraia) 
refinery  are  typical  cf  oil  refining  operation*  —  that  is,  the  aajor  portion 
is  made  up  of  cnce-throa>?h  cooling  waters  fro*  condensers  and  coolers,  while 
the  renaindwr  is  comprised  of  oily  or  potentially  oily  waste  waters  and  chemlcAl 
wastes. 

The  sewer  system  in  this  refinery  is  divided  in  such  a  way  that  the 
dif  f arent  types  of  wastes  are  segregated  and  conducted  to  their  ultimate  point 
of  disposal  by  separate  sewers.    These  separate  sewers  are* 
(1)        the  oily  water  sewer 
(ii)      the  potentially  oily  water  sewer 
(lii)    the  clean  water  sewer  end  five  special  sewer  systems 
(i)    Oily  &*ter  Sewer* 

This  sewer  system  collects  all  waste  watere  which  cone  into  direct 
sad  continuous  contact  with  oil,  including  these  which  are  subject  to  emulsified 
oil  ccataniiMtlcrt.     These  wastes  include  poop-gland  cooling  waters,  barometric 
condenser  waters,  desalting  waters,  spills  and  equipment  pad  drains.     The  units 
contributing  to  the  flow  in  this  sewer  are  the  two  Crude  L'nits,  the  Catalytic 
Cmcker,  the  BTS  and  Udex,  and  the  Motor  fuel  Platfcrmer.    The  total  flow  in 
thla  system  is  approximately  1,500  gallons  per  minute, 
(ii)    Potentially  Oily  Sewer « 

This  system  handles  cooling  waters  from  processes  and  operations  where 
th*re  exists  the  possibility  of  the  waters  becoming  contaminated  with  the  pro- 
ducts by  leakage  in  exchangers,  coolers,  etc.    This  system  services  all  ths 
naia  units  with  the  exception  of  the  ETX,  Udex  and  tfctor  Fuel  Platforaing  Units. 
7*«  tctsl  flew  in  this  system  is  rated  at  bstween  12,000  and  18,000  gallons  p(sr 
rdnute,  (according  to  ths  season). 

« 
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(ill)     Clean  Water  o«**s»r  • 

This  system  handles  onc**-?.hrcuah  cooling  waters  froai  ocnaen»er»  and 
coolers  >here  the  pressure  ca  the  water  side  is  hi-iher  than  the  pressure  on 
the  product  side.    Thia  sy»t«»  serves  all  the  units  in  thia  refinery  including 
the  boiler  house*     The  total  flow  in  thia  system  is  estiaftted  to  be  between 
17,000  gaHcoa  per  taint te  and  3.,  XO  ^allxna  per  adnata  depending  ca  the  season. 

Special  Sewer  or  Collection  %stes»'     There  are  individual  system  in  thia 
refinery  for  handling 

a)  «allast--water  Crvm  the  docking  facilities 

b)  Tank  car  interior  wnshings 

c)  3tcr»ge  tank  bcttaa  drainage 

d)  Stom  water  runoff  frwa  the  entire  refinery,  Rnd 

o)     ''i#h  phanclic  tnd  :  u_i*ddia  wastes  frt^a  overhead  accumulators 
(foul  eendansatea)  and  washing  operations 

Si  igran  II  en  paga  10,  gives  the  general  lay-out  of  the  waste  treatment 
end  disposal  nysteei,  whiia  ni*fpr>n  III  on  pa*?e  11,  yhowe  a  more  sisjplified 
picture  of  the  individual  waste  effluent  segregation  systems  in  thia  refinery. 
In  addition,  a  further  breakdown  en  the  various  -Jewer  F2s«a  rtceoruing  to  the 
scurces  or  units  la  presented  in  Table  I. 
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Source:;  or  Unite. 

Sulphur  Plant  . 

Catalytic  Cracker 

ifl  Crude  Unit 

Plat former 

Isomax 

£2  Crude  Unit 

Uni:?incr  and  Uydeal 

BTX  and  Udex 

Vfater  Treatment 

Storm  Mater 

Ballast  '/later     • 

Stasia  Plant 

Tank  Bottom  Drainage 

Tank  Car  Interior  'fashing 


MAXliLUIi  TOJS  (c,k1) 
Clem  Wat  or 


TOTAL  PLC'S 


15,200,000 

6,430,ooo 

1,725,000 
2,420,000 

4,020,000 
.    345,000 


30,190,000 


Potentially  Oily 

5,530,000 
5,190,000 
6,000,000 
1,450,000 
1,550,000 
5,660,000 


Oily  l/itcr 


Variable 
Variable 
145,000 


25,525,000 


650,030 
435,000 
145,000 
100,000 
510,000 

525,000 


Variable 
Variable 


2,365,000 


These  flew  figures  W3FS  obtained  from  Shell  Canada  Limited  and  represent  the 
maximum  waste  flows  from  the  various  units. 
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DIAGRAM  4*  2 

REFINERY    SEWER    LAY-OUT 

SHELL    CANADA     LIMITLD 

CORUNNA 


SAMPLING     POINTS 
CLIAN     *.ATj«     StMIH 
POTENTIALLY    OlLV    WATfR    St^l9 
OIL     WATfR     SEw£« 


UL 


JM.fiNtH 
UNITS 


m 


No   2 
.CRUOE 

UNIT 


1      I 


'SQUAB 
UNIT 


ISOMAX 

Ot  PHOPANIZtfi 

UNIT 


m 
-a 
O 


33 
PI 


O 


PI 


cr 


to 
o 


oo 
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>ath  the  exception  of  the  dean  watar  ayst*m  which  discharges  uirwctiy 
to  Talford  Creek,  the  waste*  eollected  in  the  various  newer  aystama  are  subjected 
to  cli-watar  separation  in  two  circular  gravity  separators  equipped  with  oil 
3kisaaing  facilities.    The  oily  waters  plus  the  tank  bottom  drainage  and  tank 
car  interior  washings  are  treated  in  one  separator,  while  the  potentially  oily 
water  and  the  stem  drainage  are  combined  and  treated  in  the  other  separator. 
Ballast  water  can  be  treated  in  either  of  these  two  separator  system.    The  ef- 
fluents from  these  two  separators  combine  before  entering  Talford  Creek.     It 
should  be  noted  that  there  is  a  by-pass  at  the  inlet  to  the  potentially  oily 
separator  which  affords  a  direct  dischargs  to  the  creek  in  tines  of  heavy  storm 
water  runoff. 

The  concentrated  phenolic  wastes  are  disposed  via  a  deep  well  injection 
syctan,  while  spent  caustics,  solvents,  sludges  and  clays  are  either  regenerated 
or  disposed  of  outside  the  confines  of  the  refinery. 

?rJ>le  II  is  presented  in  order  to  suawarise  the  sources,  volumes, 
characteristics,  treatment  and  disposal  of  all  wastes  at  the  refinery. 
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'  '  TABLE  II 

SUMMARY  OF  WASTE  SOURCES,  VOLUMES,  CHARACTER  I  ST  I CS,  TREATMENT  AND  DISPOSAL 

SHELL  CANADA  LIMITED  -  CORUNNA 


TYPE  CF 
VASTE 


CLEA1J  .WATER 


POTENTIALLY 
OILY   WATER 

OILY   WATER 


SOURCES 
OF  WASTE 


VOLUME 
(GPD) 


BOD 


ALL   UNIT3 


ALL   UNITS    EXCEPT 
BZX,    UDCX,    AND 
PLATFORMER 

2    CRUDE    UNITS 
CATALYTIC    CRACKER 
BTX    AND    UDEX 
PLATFORMER 
?l     DES ALTER 
#2    DESALTER 
TANK    BOTTOMS 

BALLAST   TANK 
WATER 


30,000,000   MAX.  15 

26,000,000    AVC.  10 

14 

25,000,000   MAX. 
1(5,000,000  AVG, 

945.000) 
650,000) 
525,000) 
145.000) 

50,750 

63,000 
100-900  lbs/week 

6      . 

1,7X10   BARRELS/YEAR   - 


1968   WASTE   CHARACTERISTICS    • 
SCTTDS 


COD 


TOTAL 


SUSP. 


PHENOLS 

(ppb) 


20  246                13  40 

35  272            15  40 

15  242            10  60 

NO  SAMPLES  TAKEN 


NO       SAMPLES       TAKEN 


ETHER 
SOLUBLES 


2 

TRACE 

3 


FREE 
AMMON  I  A 


*20-300 


2-50 


0.05 
0.25 
0.31 


OTHER 


53  cl- 
53  CL" 
45  cl" 


1,790 

4.894 

1 1 

10,000 

35 

6 

550  h2s  ) 

2,250 

3.458 

89 

4,000 

810 

19 

56   H2S    ) 

- 

- 

— 

19.5-140** 
lbs/month 

) 
) 

POINT    OF 
DISPOSAL 


TREATMENT 


TALFORO  CREEK 


POTENTIALLY 
OILY  WATtR 
SEPARATOR 

OILY  WATER 
SEPARATOR 


OIL- WATER 
SEPARATION 

OIL-WATER 

SEPARATION 


TANK  CAR  INTERIOR 
WASHINGS 


N.A. 
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TJBLE    ! I    CONTINUED 


TYPE  0? 
WASTE 


sources 
or  waste 


VOLUME 
(GPO) 


INFLUENT  TO  OILY 
WATER  SEPARATOR 


FOUL  CONDENSATES  #1  CRUDE  VACUUM  ~OWER 
CONDENSER 

ifZ    CRUDE  VACUUM 
TOWER  CONDEUSER 

#1  CRUDE  ATMOSPHERIO 
TOWER  CONDENSER 

•CATALYTIC  CRACKER 
FRACTIONATOR  OVERHEAD 
CONDENSER 

#!  CRUDE  PRIMARY  TOWER 
CONDENSER 

VISBREAKER  TOWER 

CONDENSER 


2,200,000 

.4,000 
52,500 
27,500 

47,000 

2,500 
2,500 


19S8   WASTE   CHARACTER  I  ST iCS 


SOLIDS 


BOD 


COD 


TOTAL  SUSP, 


PHENOLS 

(ppd) 


25^000* • 


25,000*« 


oO.OOO** 


525tOOO*» 


10,000** 


100,000** 


ETHER 
SOLUBLES 


FREE 
AMMON I A 


OTHER 


1,050 
740 
786 


52** 


130* 


36- 


02< 


POINT  CF 
DISPOSAL 


OILY  WATER 
SEPARATOR 

DESALTERS 


PHENOLIC 
DRUM 

PHENOLIC 
DRUM 

PHENOLIC 
DRUM 


TREATMENT 


REUS 


DESALTERS       REUSE 


DESALTERS       REUSE 


OIL  SKIM 


OIL  SKIM 


OIL  SKIM 
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TABLE    I  I    CONTINUE!) 


TYPE  or 
WASTE 


SOURCES 
or  WASTE 


VOLUME 
(GPO) 


igS8  WASTE  CHARACTERISTICS  * 


BOO 


COO 


SOLIDS 


TOTAL 


SUSP. 


PHENOLS 
(PPD) 


ETHER 
SOLU.BLES 


FREE 
AMMONIA 


OTHER 


POINT  OF 
DISPOSAL 


TREATMENT 


WASH  WATERS 


STORM  WATER 

CHEMICAL 
WASTES 

PHENOLIC 
DRUM  WASTES 


CATALYTIC  CRACKER  12,000 
OFF-GAS 

CATALYTIC  CRACKED  |6,800 
GASOLINE 

CATALYTIC  CRACKED  7,200 
NAPHTHA 

#1  CRUDE  STOVE  OIL  3,000 

POLY  GASOLINE  N.A. 

ENTIRE  PLANT  VARIABLE 

SOLVENTS  N.A. 

SPENT  CAUSTIC  I ,000 

ENTIRE  PLANT  91,000 


70** 


41,000" 


450,000" 


500,000** 


5" 


40*  • 


72" 


15, ooo**      250*' 
9*. 


0-50" 


NO        OATA        AVAILABLE 
4.4$        AND         l6.554        ORESYLIC         ACID 

4,300  348  4  240,000  76 


450      920  H2S 


PHENOLIC  DRUM     OIL  SKIM 


PHENOLIC  DRUM     OIL  SKIM 


PHENOLIC  DRUM     OIL  SKIM 


PHENOLIC  DRUM     OIL  SKIM 


0  I LY  WATER 
SEPARATOR 


OIL-WATEi' 
SEPARATIC 


POTENTIALLY       OIL-WATER 
WATER  SEPARATOR   SEPARATION 


REGENERATION      REPROCESSED 
SYSTEM. 


U.  S.  A. 

DEEP  WELL 
ANO  CATALYTIC 
CRACKER  SPRAY 
WATER 


REPROCESSED 


I  6 


f  ' 


it 


TYPE   C 
WASTE 


SOURCES 

OF   WASTE 


VOLUME 
(GPD) 


1368  WASTE   CHARACTERISTICS 


SOLIDS" 


BOD 


COD 


TOTAL 


SUSP. 


PHENOLS 

(ppb) 


ETHER 
SOLUBLES 


FREE 
AMMONIA 


POINT    OF 
DISCHARGE 


TREATf-'.ENI 


OTHER 


SEPARATOR 
.  EFFLUENTS 


POTENTIALLY  OILY 
WATER  SEPARATOR 

OILY  WATER 
SEPARATOR 

COMBINED  SEWER 


16,000,000  AVG. 


2,200,000 


18,200,000  AVG. 


15 
22 

13 

230 
154 
138 

26 

39 
23 


35 

.48 

6i 

320 

344 
270 

54 
54 
50 


1,924 
1,234 
1,822 

588 
538 

464 

1,830 
1,19s 
1,690 


16 
45 

9 

21 
29 
16. 

34 
56 

33 


100 
50 
40 

600 
800 
800 

70 
120 
120 


0 

1 

TRACE 
10 

37 

26 

8 

9 

8 


O.61 
0.50 

0.7! 

28.5 
26.5 
25.5 

3.8 
25 
3.7 


p88  CL~    COMBINED  SEWER 
60S  CL" 
674  CL~ 

74  H2S    COMBINED  SEWER 
64  H2S 


70   H2S 
374   CL~ 

573  cl- 
474  cl~ 


TALFORD   CREEK 


NOTE!         N.A,      STANOS    TOR'   "MOT   AVAILABLE" 

*  ALL    ANALYSES    REPORTED    IN    PARTS    PER    MILLION    (PPM)    EXCEPT    PHENOLS 

*•  DATA   SUPPLIED    BY      SHELL   CAfJACA   LIMITED 
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Page  . tL Report  re ^hell  CsBSda  llsAta* Date  J«?.«  WmJ£xJ2&> 

Stapling  Frograawo  and  AnaiyaM 

The  3--Mpiing  program  conducted  at  the  Shell  Canada  Liadted  (Sarnla) 
refinery  on  June  19,  20,  1968  la  suBmriaed  In  Table  IH. 

Tha  samples  collected  were  divided  Into  five  portion*.     Those  portions 
for  cyanide,  sulphide  and  phenol  determinations  vers  preserved  with  the  appropriate 
chesdcals,  while  separate  portions  were  set  aside  for  ether  soluble  deterainatlons 
and  ehee&cal  analysis* 

These  samples  were  shipped  to  the  CfcSC  Toronto  laboratories  for 
analysis  for  BOD,,  COD,  solids,  sulphates,  chlorides,  phosphates,  total  XJeldahl 
nitrogen,  free  ssnonla,  cyanides,  phenols,  sulphides  and  ether  solubles.    These 
tests  were  carried  cut  in  accordance  with  the  procedures  outlined  la  "Standard 
iisthed*  for  the  5xastinatica  of  Water  and  Waatewater,,f  Twelfth  Edition. 

The  ccaplete  tabulation  of  the  analytical  results  of  saaple*  taken 
on  June  ISth  and  22th,  196a  are  appended  to  this  report. 
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Page 18. 


Report  re 5J:\all..C,:«ada.lirnit.aa I '  Date.Junc;..19,...2Q,...1968. 


TABUS  III 
Summary  of  Sampling  Programme 


SAMPLE^ 

■     SAMPLE  LOCATION 

DATE  OF 

SAMPLING 

TIME  OF 

NATURE  OF 

NUMBER 

SAMPLING 

SHIFT  NO. 

.SAMPLING 

SAMPLE 

1 

Combined  Sewer  to 

June  19/68 

1 

8  a.m.   to 

1           eight-hour 

Talford  Creek 

4  p.m. 

1           composites 

it 

2 

4  p.m.  to. 
midnight 

tt 

June  20/68 

3 

midnight   ' 
to  8  a.m. ] 

it 

2 

Inlet  to  Oily 
Water  Separator- 

June  19/68 

1 

same  as 
above 

tt 

it 

2 

t! 

tt 

June  20/68 

3 

11 

tt 

3 

Effluent  from 

June  19/68 

1 

tt 

it 

Oily  Water 

tt 

2 

II 

tr 

Separator 

June  20/68 

3 

It 

II 

4 

Effluent  from 

June  19/68 

1 

tt 

It 

Potentially  Oil 

n 

2 

tt 

It 

Water  Separator 

June  20/68 

3 

tt 

It 

5 

Clean  Water  Sewer 

June  19/68 

1 

11 

It 

Effluent  to 

it 

2 

11 

It 

Talford  Creek 

June  20/68 

3 

It 

tt 



#1  Desalter 

June  19/68 

1 

2:30  p.m. 

.Grab 

— 

£'2  Desalter 

tt 

1 

it 

it 

— 

Contents  of 
Phenolic  Drum 

it 

1 

tt 

it 

— 

Combined  Sewer  to 
Talford  Creek 

t> 

2 

6:30  p.m. 

Grab 

— 

Effluent  from  Oily 
Water  Separator 

tt 

2 

it 

tt 

— 

Effluent  from 

Potentially  Oily 

it 

2 

it 

ti 

Water  Separator 

*     The  numbers  in  this  colu.ai  refer  to  the  corresponding  numbers  on  tho  Refinery 
Sev/er-Layout  Diagram  (Diagram  $2  on  page  10 ). 
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I)    Production 

The  cc&structlcn  at  »  new  t«tt  aftlllna  dollar  catalytic  refondng  unit 
is  planned  at  this  raillery  site. 

Th«  presence  of  such  units  as  the  hyarocrar.king  unit,  which  iaprovae 
overall  rsfinory  efficiency  and  allows  considerable  fl  mrtbillty  in  choosing  the 
-fjci  producta,  the  vis-breaking  unit  and  the  hydrocJealiqrlatiea  unit  for  wmadmm 
bsnssne  production,  serve  to  bear  out  the  fact  that  the  new  Innovations  in  re- 
fining technology  are  being  used  at  this  refinery  site* 
3)    ^^^33^taent_3^^3j^jaAl. 

?h«re  have  been  recent  discussions  between  Shell  Canada  United  and 
the  Ontario  Water  Resources  Ccsniseicn  en  the  following  consideratiens  rsgardin* 
waste  treatment  and  disposal: 

a)  React ivaticn  of  a  stripping  coluan  and  nn  activated  sludge  unit 
in  case  that  there  are  any  problaes  associated  with  the  deep  well 
inaction  sya&aa* 

b)  IssproYssaent  of  the  oil-*at«r  separator  systene. 

e)     Construction  or  brine  handling  facilities  to  prevent  wij  over- 
flow cf  brine  frca  storage  caverns  to  ths  atom  drainage  systan. 

pj^ccsffltcj  of  Fisciaqs 

Hffluqnt  Characteristics 

a)     Oily  <*nd  Potentially  C&ly  W^ter  Waste  Stresses . 

The  analytical  results  of  ths  flows  fraa  the  oily  water  separator  and 
potentlJ&ly  oily  water  separator  found  during  this  survey  are  ahonn  in  7ahl«  17. 
Also  included  in  this  table  are  ths  results  of  the  ccabined  separator  effluent 
flow  plus  fcfte  results  of  3  sis&lar  sanple  taken  during  the  1967  CfiSiC  survey. 
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tablf:'  i  v 


CHARACTERISTICS  OF  EFFLUENTS  FROM  CIRCULAR  GRAVITY  SEPARATORS 


SEPARATOR 
EFFLUENT 


VOLUME 
(GPO) 


SAMPLING 
SHIFT  NO. 


BOO 


W;  A  S  T  E 


CHARACTERISTICS      * 


SOLIDS 


COD 


TOTAL 


SUSP. 


PHENOLS 

(ppb) 


ETHER 
SOLUBLES 


FREE 
AMMON I  A 


SULPHIDES 


CHLOR  I  'JES 


> 

n 

o 


POTENTIALLY 

OILY   WATER 
SEPARATOR 

OILY   WATER 
SEPARATOR 

COMBINED  FLOWS 
FROM  2    SEPARATORS 

(1368) 

COMBINED  FL^S 
FROM  2  SEPARATORS 
(1367) 


1 6,000,000 
(average) 

2,200,000 
(8,200,000 
N.A. 


I 
2 

3 

! 
2 

3 

1 
2 

3 


15 
22 

13 

230 
154 

148 

26 

39 
23 

45 


1.924 
1,234 

1,822 


464 

1,830 
1,196 
1,690 

210 


16 

35 

45 

48 

9 

61 

21 

320 

29 

344 

16 

270 

34 

54 

56 

54 

33 

50 

25 


100 

50 
40 

600 
800 
800 

70 

120 
120 

400 


0 

I 

TRACE 

10 

37 
26 

8 

9 
8 


0.61 
0.50 
0.71 

28.5 
26.5 
25.5 

3.8 
25 
3.7 

4.92 


0.02 

0.03 
0 

74 
64 
70 

0.18 

o.o3 
0.22 


588 
60S 
674 

275 
242 

223 
374 

573 
474 

89 


> 


NOTE J    ALL  ANALYSES,  EXCEPT  PHENOLS,  ARE  REPORTED  IN  PARTS  PER  MILLION  (PPM);  PHENOLS  REPORTED  FROM  GIDB'S  SCREENED  TEST  ARE  REPORTED  IN  PARTS  PER  5ILLION  (ppb) . 
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Page -™r. Report  re . —  ^ate  


Ttw  CI®C  objectiwee  tor  a  direct  cd*=harg*  to  «n  vpm  watereourae 
with  regard*  to  BCD,,  phenola  and  suspended  solids  wr»»    15  part*  P*P  »Hlic«, 
23  parts  per  billion  *nd  15  part*  per  trillion  respectively.     Aa  can  be  seen  frc* 
Table  17,  the  concentrations  of  theee  waste  parameters  in  tha  ccabined  separator 
effluent  Off*  to  Talfcrd  Creek  exceed  tha  respective  C*SC  objectives.    On  the 
other  hand,  «o**>*riscn  with  tha  1?67  results  on  a  aiailar  saepla  shows  &  am*ed 
dscrease  ia  tfca  concentrations  of  phenols  and,  to  a  leaser  estant,  £«%. 

Although  fCB,  levels  exceed  tha  CGBndaaion'a  affluent  objeetiTa  of 
13  parts  par  edllicn,  tha  levels  indicated  should  have  no  significant  effect 
in  reducing  tha  dissolved  o*ys«a  concmstration  of  sny  portion  of  tha  St.  Clair 
Elver.    However,  they  «*y  affect  tha  osygen  balance  in  Talford  Creak  depending 
on  creak  flew  rates  and  rate  of  bie-dagradatien. 

Tha  phenolic  content  could  arise  from  alssoat  '^ny  section  in  this 
refinery,  but  it  is  suspected  that  the  daaaLter  effluent*  contribute  significantly 
to  the  final  loading  to  the  creek.    TMn  point  will  be  discuaaed  at  a  greater 
length  further  on  in  this  report. 

A.  significant  coneatttraticn  of  free  aaacnia  (25  P»*ts  ?«r  sillian)  waa 
found  in  the  cceftdned  flew  to  Talford  Creek  during  tha  second  shift  of  this  asiapiiftg 
prograw,  but  cna  weald  tend  to  discount  this  high  concentration  on  the  ground* 
that  there  waa  no  noticeable  corresponding  iacreaa*  la  the  aswwnia  concentration 
in  the  two  flows  (i.«u,  COly  tetar  effluent  and  FctentiaUy  Oily  aater  effluent) 

making  up  thi3  combined  {low* 

In  tbe  swsae  win,  tha  phenolic  concentration  in  the  combined  flow 
during  the  first  sailing  shift  was  70  parts  per  billion,  while  the  concentrations 
in  the  two  flows  making  up  the  combined  flow  exhibited  phenolies  saich  higher  than 
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73  p«t*  per  bililcn.    Tha  probable  ea?&*)&titin  Tor  this  discrepancy  is  that 
the  portion  of  the  saaple  of  the  OsaMaed  affluent  used  for  phenolic  determination 
was  not  property  preserved  with  tha  Cu3€W/HjK^  solution  la  order  to  promt 
degradation  and  oxidation  of  the  phanola  prior  to  analysis. 

"nether  noteworthy  point  born*  out  by  the  analytical  results  mm  tha 
hi^a  tital  (aostly  dissolved)  solids  concentration  la  the  soafeined  flew  over  the 
1S6?  CHftC  rasulta,  svsn  though  the  suap*nded  solids  cctteantretioaa  were  la  tha 
^«w  order  of  aa^nitude.    Tha  diaaolvad  solids  ladlcata  tha  aaount  of  choaicAis 
ia  aolutlom  such  a*  chloridee,  sulphates,  cArbcnatee  and  bicarbonate*  of  aodlua 
sad  ea&dLtfft.     &Lth  a  noticeable  ris*  only  in  tha  caOorid*  concentration  (89 
parts  pvr  ndllica  in  19*7  vsrsua  A15  parts  par  aillioa  ia  1968)  as  an  indicator, 
caa  would  suapaet  that  »»  increased  desalter  flew,  Which  contains  vary  high  dis- 
solved solids  and  chlorides  ccvusentratioa*  and  *hich  discharges  into  tha  diy 
Watsr  system,  would  in  part,  be  raspcnaihla  for  tha  significant  increase  ovar 
tha  1967  fl^iursa.     However,  a  o3o»aT  look  at  past  and  prasant  analytical  re- 
sults reva*la  that  saarsed  increases  ia  tha  dissolved  solide  and  chlcridsa  had 
also  cecurrad  in  tha  affluent  from  tha  Potentially  Oily  &ater  separator.     Since 
tha  increase  ia  coaeec&r&tiaas  in  tha  flow  from  this  separator  was  raore  significant 
than  the*  ia  tha  other  aeparator  affluent  (which  handle*  tha  desalter  waters), 
it  esaGnaa  evident  that  tha  solids  and  chloridee  originate  in  this  systes,     Al- 
thcsi^h  tha  exact  units  that  caused  this  increase  were  not  pin-pointed  by  this 
stealing  prospwwsse,  there  could  be  a  relationship  to  the  operation  of  tha  butane 
storage  caverns  located  in  tha  salt  formation  underlying  tha  refinery.    This 
point  was  subsequently  discussed  with  the  refinery  officials,  sad  it  waa  dia- 
dosad  thai  there  waa  a  possibility  of  an  overflow  of  brine  solution  to  tha 
stona  drainage  ^fslsta  trcm  a  butane  storage  cavern  daring  tha  sampling  progruaeaa. 


23 


Page II —  Report  re  — .JPlftUL  CHWUfft ..TilUltifllt „ Daf^un-a  1:\    ^y„   \3£&m 

This  wculd,  in  aasenca,  3*pi-*in  tha  hii$h  rlae  in  dissolved  aaJ  14a  and  chicriaes 
c»;ncentr'<tl*-»B  found  in  the  Potentially  Oily  -.sater  system  and  the  f*»rfrln«wi  flow 
to  Talford  Creek. 

The  ccncssitraticns  of  sulphides,  cyanides  and  phosphataa  la  tha 
3c-nfoin<*i  flow  to  Talford  Creek  were  wail  -within  acceptable  levels  Tor  discharge 
to  a  watercourse.     It  is  also  interesting  to  note  using  »  sulphur  (S)  nasa 
balance  OB  tha  Potentially  Oily,  Oily,  said  Ccwbiaad  waste  flow,  that  tha  sulphides 
in  tha  Oily  *aste  flew  ware  apparently  oxidised  to  sulphates. 

Tha  ether  aolubia  results  reported  far  the  Potentially  Oily  Water 
sap^rator  indicate  very  good  control  on  thia  waste  straaa  under  nomal  refinery 
operations.     The  results  for  tha  Oily  >*£t«r  Separator  ©fflasnt  exceed  Coeniasicn 
affluent  objactivas.     This  ecuid  be  iiue  to  {feeding  tha  design  capacity  of  tha 
separator  or  could  be  aanead  by  the  presence  of  aauiaifiad  oils.     The  combined 
separator  affluent*  coa«^ly  with  the  Co— laatott**  cbj*ctiva  of  15  p»rta  per  srdilien 
sS2i&r  solubles.     However,  the  effluent  ma  not  aeceptaKU  in  tarns  of  its  of- 
fecta  on  the  aesthetic  quality  of  the  rocetvinsi;  Ttraan.     That  is,  oil  was  aTidant 
on  the  Sturfnat  of  Telford  Crer»k  and  tha  bssnks  were  highly  diaculourad  due  to 
i  i:.o3iiiian  of  oil. 

b)    Clean  Water  Sffinanti 

The  ether  affluent  to  Talford  Creek  ie  the  clean  watar  or  ence-throusjh 
cooling  *nter  flow.    Tha  quality  of  thia  flow,  as  indicated  by  the  analytical 
results  in  Table  V,  io  considered  to  be  Acceptable  for  direct  discharge  to  a 
watercourse  with  cna  notable  exception  —  tha  phenol  concentrations  (rang©  uo 
tc  60  part*  per  bUlicn)  are  in  excess  of  tha  0M3C  objective.    Tin  levels  would 
not  appear  to  ba  critical  Trca  a  pollution  standpoint,  but  are  of  such  ni^nituda 
that  Investigation*  <-m  to  tha  origin,  cr  origins,  should  be  aade  by  Shell  Canada 


3* 


.     S 


_     ,  v«- 


Page * Eeport  re ^^LBSS^BMS^SSL _  n.tJuns  as.  ap.  ^9te, 

Lijait*i.     It  is  poaai'aie  thnt  a&nor  leakaija  and  suiLLUge  of  process  -waste  hid 
occurred  curing  these  angling  periods,  or  that  some  ccntacdnated  cool .1  rig 
MS&srw  w«r*  inadvertently  or  iait»«tion*iily  diverted  ire*  the  Potentially  Cily 
Water  rattan  to  thia  3yat«a  at  on*  or  acre  processing  units.     In  addition,  theae 
Ie/«X3  mf  be  partially  attributable  to  the  presence  of  phenclica  in  the  re- 
linery  starvice  vnter.     iJoxaaily  phenolic  concentrations  in  thia  weter  vary  froa 
$  to  10  porta  pap  bilii.cn,  however,  higher  values  could  be  experienced. 

z$uut 

CharactsrisMna  of  Clean  Wstar  gtrtasnfc 


Jiaie/&*      2&,0GO,0CO       i        15 


3        14 


SOLIDS            « Phenols       Dther 

Tot.     Susp.     ""      (pj*>       Solubles 

CHLGRIMB 

2L&        13        30          40                2 
272        15         3>          4*0             trace 
22*2         ID         15           OO                  3 

53 
53 
41 

DiTE  0?  VOItfW    SAMPLED 

SAHPUO*        (GFD)      SHOT  no.  SOLIDS  —     Phenols      2ther        ruLrmnmt 

pQ0§ 


Tiirch/n?  H.A.  -         4.4        136        36        22 


»    AH  analyse*  reported  in  p»rta  per  ■tXHen  (p>a)  except  phenols 
^gjIftJsejtlBM 

The  groea  daily  waste  loadings  fr?a*  thia  refinery  discharged  to  Talferd 
Creek  wore  coLculAtsd  tey  totalling  shift  S-ocdin^s  determined  using  one-third 
th«  dally  affluent  flows  ?**}  tha  analytical  results  of  the  three  eight-hour 
ecaspoaite  ssjqples.    Thase  are  given  rnd  totalled  in  ?*ibie  71. 
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WASTE  FlOi 


.EA.N   WATC? 


: 


COMBINE 
SEPARATOR 


;  EFFLUEfJTC 


FLOW  (GPO) 


26,000,000 

(average) 

18,200,000 
(averace) 


TOTAL   DISCHARGE   44,200,000 
J  TO    TALFCrtD 

:|         CREEK 


I 


SAMPLING 
SHIFT   NO. 


I 
2 

3 

1 
2 

3 


TABLE  V! 


DAILY  GROSS  WASTE  LOADING  TO  TALFORD  CREEK 


BCD 

(ppm)   (lbs) 


15 

10 

14 
26 

39 
23 


1,300 

870 

1,220 


COD 

(ppm)   (lbs) 


TOTAL  SOLIDS 

(ppm)       (Les) 


SUSPENDED 
SOLIDS 
(ppm)         (LDS) 


PHENOLS 

(ppb)       (lbs) 


( 


ETHER 
SOLUBLES 
PPM) 


(lbs) 


free  ammonia  chlorides 

(ppm)       (lbs)       (ppm)       (les) 


20 

35 
15 


1,730 
3,000 
1.300 


246 
272 
242 


21,300 
23,600 
21,000 


13 
15 

10 


1,130 

1,300 
87c 


40 
40 

60 


3.5 
3.5 
5.2 


2 

TRACE 


175 

10 
260 


0.05 
0.25 
0.31 


4 
22 

27 


VERY  HIGH  FIGURE  -  NOT  REALISTIC  BASED  ON  OTHER  SAMPLES  COLLECTED. 
QUESTIONABLE  AND  MAY  BE  LCV  ACCORDING  TO  RESULTS  OF  OTHER  SAMPLES  COLLECTED. 


45 


4,bO0 

4,  Sea 

3,300 


1.580 

54 

3,240 

1,830 

1 12,000 

34 

2,060 

70*' 

4.2** 

8 

500 

3.8 

230 

3/^ 

22JC0 

2,360 

54 

3.240 

1,196 

72,600 

56 

3.400 

120 

7.3 

9 

550 

25* 

1,500- 

573 

34,300 

1,400 

50 

3,000 

1,690 

103,000 

33 

2,000 

120 

7.3     ■ 

8 

500 

3.7 

220 

474 

23,700 

8,730 

15,600 

353.500 

10,760 

• 

3! 

2,000 

"7  *o 

2S000* 

33.400 
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&s  sienticaisU  previously,   a  discrepancy  arose  regarding  the  rhanclic 
Base  balance  en  tha  affluents  I'row  the  two  separators  and  the  cnabined  flow  to 
the  creek.     According  to  Table   -1,  th-3  phenolic  icrulin,?  in  the  ooablttod  flew  to 
Talfcrd  Cro**  was  10.8  pounds  per  day*    However,  if  tha  loadings  froa  the 
separators  are  indiviu-uaily  calculated  ^nd  added  the  total  phenolic  loading 
would  be  2r>  pounds  per  dsy«     This  discrepancy  would  appear  to  be  due  to  the 
phenolic  result  ci*  70  parts  per  bill  ten  obtained  en  tha  coahiced  separator  flow 
for  the  i'irtst  sampling  period  which  w*s  considerably  lower  than  the  results 
obtained  on  either  of  the  contributing  waste  stre«n»  for  the  3aoe  period.     XT 
s  phenolic  eencsntratien  of  16)  parts  -per  billion,  c.'ntiined  by  waste  concentrations 
-     volumes  r^tics  tx\  the  two  separator  diluents,  is  used  i'cr  waste  loading 
calculations  instead  of  the  7  5  parts  per  billion,  than  the  phenolic  loading  in 
the  ccwhlned  flow  to  Talford  CreeJr  is  figured  to  be  24  pounds  per  day.    This 
would  aeon  that  the  tctpj.  phenolic  loading  to  Talfcrd  Cr**&.  is  %  pounds  per 
day  .'!3  opposed  to  31  pounds  per  day* 

jy.fSSWflMMll  $f  feteste  Tr<%ataant  and  Tjjgftosal, 

Ccssposlte  samples  were  obtained  en  th»  influent  to  the  Oily  Water 
Separator  for  the  purpose  o£  deters&nlng  the  oil  rstaovai  efficiency  ci4  this 
particular  gait*     The  analytical  results  .^i  these  samples  ("T-i  39 '>-?->*  en  the 
analyses  sheets  which  are  appended)  shewed  *n  ether  solubles  content  of  1T32 
parts  ;::sr  raiUo-on,  740  parts  per  Million  ~nd  7£6  parts  per  ttUllcn  Tor  saraplin^ 
shirt  mashers  1,  2  and  3  respectively  in  the  inlet  to  this  separator,  nnd  10 
parts  per  rdlJion,  37  parts  per  rdiiicn  and  26  parts  per  million  in  the  cutlet 
for  the  corresponding  sanplittg  periods*    This  represent.3  an  oil  rcsaovai  efficiency 
in  the  range  cl"  95  to  99  per  ct?nt.     A  sL-nilar  oil  renoval  efficiency  ran®*  is 
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expected  at  the  Potentially  Oily  Mat  ST  oep»rator  ahere  vary  low  (0  to  3  part* 
par  .^JL-liv-a)  ether  solubles  concentrations  were  found  la  the  affluent. 

Ths  phaaclic  and  suiphidie  concent  rations  In  the  waste  flow  to  the 
doss  Mali  injection  systaa  (T-14C7)  war*  found  to  ba  i&O^QOQ  porta  per  billion 
nnd  ?2u  parts  per  million  respectively.    Based  en  an  nwifi  daily  flow  of  np- 
proxiaately  100,000  gallons  of  high  phenolic  vast*  waters  to  this  systeo,  243 
pounds  of  phanoiies  and  920  pounds  of  suiphidee  are  puaped  to  the  underground 
strata  daily.    This  represents  a  rsaovai  of  about  9Q9fi  «nd  9?jt  respectively  of 
tha  v^ter-berne  phenolic  and  sulphide  waste  loadings  ^sner&ted  in  this  refinery. 
SSBHCPXSPf^tl  in„  ^steLtr^atsMnfc,.,  and  disposal  Systsas, 

I'hwaolitt  concentrations  were  lower  in  th*  canhined  separator  flow 
cca^-ired  to  past  (1966  and  1967)  CWHC  surveys,  5*hish  would  surest  that  either 
th-ara  has  been  an  overall  iasproreaent  in  tha  siaata  segregation  ^nd  disposal 
practices  in  tills  refinery  or  that  .good  housekeeping  practicee  vera  optialaed 
during  tha  period  of  this  nurvaj.     In  this  regard,  it  should  be  net  ad  that 
certain  batch  operations  such  so  drainage,  of  tank  bottcote  and  battnet  w*t**r 
would  not  necessarily  nave  to  bo  carried  out  during  this  survey.     Naturally, 
effluent  quality  wauld  be  dependent  to  aoaa  extent  00  -whether  these  operations 
were  being  carried  cut  or  net.     Regardless  of  the  apparent  iiaproveswat,  the 
analytical  roaalts  su^ge^t  that  tha  phenolic  concent  rat  ions  could  be  further 
reduced. 

First,  the  dean  water  Sexer  ahoald  not  contain  phenolic  concentrations 
in  tha  range  of  40  to  60  parts  per  billion  eiaply  because  of  the  fact  that  tha 
flew  in  this  sewer  is  supposed  to  be  cnee-thrcugh  cooling  waters  and  should  net 
ha  cont&slaated  by  process  fluids. 

Secondly,  it  is  felt  that  tha  phenolic  concentration  in  the  ccsabined 
flow  fron  tha  separators  xeuia  be  lowered  by  apgn gating  sever*!  relatively 
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Mjh  3irsn*th  phenolic  w^ata  **Hters  Tor  alternate  treatment  and/or  disposal. 
The  waste  flow  frcsi  ths  iaaaiters  for  IflstlffOj  ahovsd  concentration*  of  4,000 
-nd  10,000  parts  per  billion  and  a  total  aaily  phenolic  loading  of  approxiaately 
C  pcunda.    The  water  used  ia  the  daaalters  i3   M*d»  up  o*  apprcxLaataiy  36,OCC 
gallons  per  day  of  foul  condensates  free*  the  ;1  Crude  Vacuum  and  Ataospheiio 
Towers  and   '2  Crude  Vacuus  Tcwr,  and  23,000  gallons  per  day  of  service  water. 
According  to  the  Ccs%yoty*s  data  on  these  foul  condensates,  approximately  27  pounds 
of  phsnclice  eater  the  desalters,  which  would  nsean  that  there  is  about  a  702 
phenolic  redaction  in  these  unite.     It  sane*  be  recognised,  however,  that  the 
dssaiter  effluents  contribute  £  pounds  or  approximately  223  of  the  phenolics 
fosad  in  tha  waste  waters  to  the  Taiford  Creek.     Therefore,  scats  other  form  of 
1 1  mil  Weill  end/or  disposal  B*y  have  to  be  considered  in  the  future  if  the  Ccapany 
ij  to  farther  raducs  phenolic  cxncentraticna  and  loadings  to  the  creek. 

The  ntost  obvious  remedial  action  for  the  iesaltar  effluents  is  the 
diBpoaal  of  thee*  westo  watara  to  tha  deep  well  injection  systea.     However, 
this  *culd  nwan  the  collactiea  sad  diversion  of  124,000  gallons  per  day  to  this 
syatea  which  weald  esasntitOly  iocble  the  present  flow,  Vftiether  this  fcra  of 
disposal  is  f seal M  s  an  account  of  the  increased  waste  flew,  is  now  not  known. 
Heaarthalaoa,  if  it  i3  act  fesaihle,  then  scsm  other  fem  of  treatment  and/or 
disposal  Bay  hews  to  be  considered  at  e  future  date.    This  aay  taka  the  form  of 
chaaLesl  treatment  or  strtpnaaf,  followed  by  biological  treatment. 

Phenolics  isey  -alao  arise  in  this  refinery  fro*  leaks,  spills  and  ac- 
ciCantal  or  intent-lore*!  dtaspin^s  of  hi«£i  phenolic  waste  waters  to  the  various 
s;ri*,e»3  le^Jirw;  to  Telford  Creek.     It  is  felt  that  tighter  in-piant  control  at 
these  sources  laey  help  aSaladUM  the  levels  of  phanolics  in  the  waate  waters. 
nutturaors,  if  these  waste  waters  em  be  segregated  on  s  practical  basis,  then 
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siore  *dv*nc*d  tre*.t»ent,  a*  dl*cn***d  for  the  d**alt«r  effluent*,  should  b* 
considered  for  fut«r*  w*U  reduction  progress**. 

.  *ooth**  point  of  not*  brought  out  by  the  result*  of  tai*  survey  w** 
the  roUtively  higher  concentration*  of  ether  solublee  and  phenolic*  found  In 
the  s»spl*s  of  the  two  *epar*tor  effluent*  following  a  heavy  rainfall  (T34CU-9-1D). 
It  wa»  reported  by  C**C  person**!,  sailing  during  this  occurrence,  that  mete 
oU  sprayed  onto  th*  area  eurroundlng  ease  atorsg*  tank*  had  been  washed  into 
the  separator  ayst***  by  the  atom  flow,  thue  reeulting  in  high  w&*t*  concen- 
tr-itico*  in  the  effluent*.  It  1*  felt  that  extra  capacity  ehottld  be  **d* 
available  to  handle  theee  eudeen  eurgee  of  potentially  oily  water  flow*  without 
I^xir*ullc*lly  overloading  the  preeent  f^ciliti**. 

In  apit*  of  the  high  degree  of  oil  removal  in  the  two  circular  separator*, 
the  affacte  of  the  cowbined  eepar?*tor  efflnewt*  on  the  aesthetic  quality  of 
T  Oford  Creek  <*nd  ite  b^nke  sake*  improved  control  of  oil  arising  *W»  day-io- 
d^y  operation*  and  b*tch  due**  in  thie  refinery  a  n*ce»*ity.  Ite  day-to-day 
oil  coat  iRifiation  could  be  alleviated  bf  tighter  in-pUnt  control  c*w»uree  fol- 
lowed by  ^ore  idv^aced  or  improved  wast*  trestaent  and/or  disposal  techoiquee 
such  a  chesical  treatment,  and  di*poeal  to  the  ot.  Clair  Mvar  via  an  extended 
otitf  Ol.  It  siuat  be  retnerabered  th*t  the  uee  of  an  extended  outf*U  i*  not  a 
substitute  for  adequate  waat*  treatment,  however,  considering  the  environnenUl 
coisiifcione  surrounding  the  diapo»al  of  waste  water*  at  this  refinery,  thi*  pro- 
cedure cwy  uitSs*ta2y  be  necessary.  Batoh  dusp*  of  oil  caused  by  infrequent 
Lsske,  spill*  and  accidental  or  intentioml  lo**e*  can  be  controlled  by  better 
in-pliOt  hou*ekeeping  practice*  and  ssor*  intense  surveillance  of  potentl'l  oil 
pollution  sources.  However,  in  an  operation  a*  l^rge  end  cosplex  e-»  is  the 
esse  here,  It  is  r*ft*onabl*  to  fisauK*  that  batch  discharge*  or  apill*  could 
reach  tiie  receiving  watercourse  unle**  adequate  fccilitie*  are  provided  to  ia- 
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terotpt  pod  treat  such  waatea  regaraleaa  of  source. 

"Ira  ip«s«tii4»  of  his^a  ocwcerjtrHtiooa  of  chioridea  sad  diaaolTad  soiide 
in  tha  ^ctantially  QDjr  Water  sts-ataa  appears  to  be  raaoived  since  the  Company 
has  since  indicated  its  intattjuai  to  construct  brine  handling  facilities  >*ilch 
would,  in  effect,  prevent  sny  further  overflow  of  brine  solution  frow  the  3tcmgs 
csverns  to  the  Jfc£*s)tially  «-iiy  Vater  j^ataa  via  the  atom  drainage  system. 

The  results  of  the  iixiesirial  waste  survey  conducted  at  the  Shell 
C^na.ia  IXsited  (Ssrnia)  refinery  on  Jvaam  19  -sad  2^,  1968  shewed  that: 

1)  firing  the  three  sampling  periods,  tha  phenolic  concentrations  in  tha 
mshiiwd  Circular  Cravity  i>ap*rater  flows  to  Taiford  Creek  exceeded  the  QsSC 
jheoolis  objective  tor  ■  cJLacharge  to  an  open  watercourse. 

2)  Tha  phanoile  and,  to  a  leaser  degree,  tha  BCO|  ccncentratiuna  in  thia 
&***  flow  were  fouls  to  be  significantly  lower  than  tha  corresponding  cccc«n- 
tratlons  found  during  tha  1967  CMC  sailing.    ?hia  is  probably  due  to  tighter 
ir.-jl*nt  control  and/or  waste  sssgregsition  measures.     On  tha  other  hand,  die- 
scivsd  solids  and  chloride  concentrati/Tiia  asere  fcynd  to  have  increased  over  tha 
past  rasolte.     This  *>raa  later  vieter?«inad  to  bars  been  caused  by  an  ovar.flow  of 
brine  frcn  tha  butsa©  stora;?a  caverns  via  tha  stora  ttwtaaga  system  nnd  separator 
52' it  ana  to  Taiford  Creak.     Plana  are  underxny  to  rectify  this  situation. 

3)  The  cloan  water  flow  to  Talford  Creak  also  exhibited  high  concentrations 
(41  to  6o  part*  per  billion)  of  phenolics.    This  flow  13  supposed  to  be  comprised 
entirely  of  cncs-through  et*>iing  enters  with  an  'sbeolute  Mtmt— i  possibility  of 
b-sin»?  contaminated  by  procs—  fluids'  so  that  ccnesnt  rations  of  chenoiics  in  tha 

:'.)  parts  per  billion  r-Trtga  are  of  scsse  concern. 
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A)     Dally  ajrcaa  waste  loadings  BHuewtlng  fro*  this  refinery  to  Talfcrd 
Creek  arer*  calculated  by  usirv?  voIumm  add  cJvimct^ristica  of  the  two  flews 
into  the  creek.     Those  were      3,730  pounds  £0SS,  15,oOQ  pounds  COO,  353,500 
pounds  total  ociids,  10,760  pounds  suspended  solids,  2,000  pounds  ether  solubles 
*nd  v-9,ACX3  pounds  chlorides,  in  a  wa3t«  i'low  or  hk.2  KJllloB  gallons  per  day. 
The  phenolic  loading  was  calculated  to  be  31  pounds  par  day,  but  there  is  scow 
e/idonee  to  suggest  that  this  figure  covld  be  as  high  as  36  pounds  per  day. 

"))    The  oil  removal  efficiency  at  the  Oily  Water  Separator  was  found  to 
vary  fsrsa  95  to  995l  during  this  survsy.     4  similar  eflicianey  rm%*  is  expected 
for  the  Potentially  Oily  Hater  Separator  because  vary  low  concentrations  of 
ether  soiuoiea  were  round  in  the  -affluent  fnaa  thi3  separator. 

'->)    The  phenolic  sod  sulphide  (as  K3S)  daily  loadings  to  the  D*ep  Well 
In.:,  action  system  were  31*0  pounds  and  ?2Q  pounds  respectively.     This  represents 
the  dispose  into  the  racier  ground  I'crmaticns  ot  * pproadMetely  9C>  of  the  watar- 
home  phanoiica  and  approxlaafcaOy  9$t  of  the  eater-herns  suiphidea  (as  H3S)  in 
this  refinery. 

7)     Serins  periods  of  heavy  rainfall,  there  is  a  distinct  possibility  of 
lscs  efficient  nil  rsnoval  in  the  circular  gravity  separators.     This  Is  etidvnc-vi 
by  the  higher  ether  solubles  concentrations  iwrA  in  the  effluents  frca  the  two 
separators  Immediately  ft  Hewing  a  heavy  rainfall  during  the  second  sampling 
shift.     This  could  be  one  c*use  or  th*  deterioration  of  the  aesthetic  qualities 
of  the  banks  and  waters  of  Talford  Creek. 

Since  phenoli.es  and  »ther  solubles  were  determined  »s  the  most  si^ni- 
ifioant  pollutants  em=->natin:»  froa  this  refinery  to  Talford  Creek,  it  is  recrjn- 
aendsd  that  corrective  measures  be  ';ncieriaV«ai  to  reduce  the  aocamta  of  these 
taaterials  reaching  the  creek. 


32 


Page 


J2& Report  re L^CLL.  2  aaada  I  ir,  S,  t  ad 


Date£una~I$9~ 


hi 


Ifll&ftw - 


TIM  first  st^p«  for  th*  radaeUbcat  of  pbaocuLia  lswtls  o^n-vtirvj  frc* 
this  rafinary  should  be  tea  ldMt&UCtftioa  «Ml  ln-*u«nt  central  of  to*  ee»- 
tributcry  so*u*cs>«.    ?ollc:*««ia5  this,  caa  or  *  coeftinatlco  of  tha  following 
BWajBTEMi  should  be  ccnaiiiar*!: 

-■)     iSLaposau.  to  th<9  Doep  «*eli  Xnjactt&n  syst«*i 
b)    Stripping  ftJXawwl  Iff  biological  tra&taont,  sad 
o)     CSMHdLeal  tr9*taaot 
£v»m  though  athar  aoiublaa  raacml  in  th*  circular  gravity  separators 
is  of   i  hi»^i  ai-Jffciard,  a  rurUwar  res&iction  of  ©fciwrr  soluble*  is  nacesaary  to 
bring    sout  ~n  t^aprovaaaat  in  tha  ^<**fch«ii3  q^talit4»«  of  tha  fcsnka  and  waters 
Of  TnlfcWI  Crsefc.     It  is  th^rsA'cra  t^acceswnued  tbv*t  th#  Ctapany  consider  the 

ft)     3xtm  oil  nattff  fiai'Tattm  capacity  fcr  handling  suddsn  stargss  of 
potentially  oily  v^-awster  aanaed  !sy  hsavy  ralnfeXLa. 

b)  tlj^Ktor  In-fCUnfe  control  essaisuFsa  followed  by  sacra  adv%ncad  or  Issorv-fsd 
vista  traataent  and/of  dlqpoaal  toehniatw:*,  3u«;h  ^s  cb<*»ic*l  traetoaat, 
•4id  the  use  ox*  an  extended  outfall  to  tha  St.  Glair  Klvar,  for  tha  day 
to-day  control  of  oil  c^tsMinaticn  in  iba  vnsta  vnttMrs,  ??nd 

?,)     ; ""attar  irj-plant  benaekeoptag  practice*  and  iaor*  intern*  survwillnnca 
of  potential  uil  polltttjcn  aonreea. 


^epared  by 


! 


f\       Piviolcn  of  Xnduau&ai.  WaeteeJ 


S.   &    Cott3,    P«    iflg*, 

District  nt^jinear, 

CiviaLcn  of  XiVSustriol  tfa*taa» 
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